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Appln. No. 09/890,371
Supplemental Amendment dated July 13, 2009

Remarks/Arguments: Interview Summary

The below summarizes a telephone interview conducted with regard to the present application.

On June 1, 2009, Examiner Bruce Hissong, Primary Examiner Gary Nickel, and the below-signed
reprasentativa Valarie Neymeyer-Tynkov discussed the Amendment filed in this application on May 10,

2009.

Differences between permeation techniques of the state of the art and penetration techniques
of the present invention were briefly discussed during the interview, in keeping with discussion provided
in the May 10 Amendment, with Ms. Neymeyer-Tynkov directing attention to pages 14 — 16 of the
application as filed and noting that Santus and similar state of the art documents depended on smearing
chemicals across the nasal mucosa to create passageways for drugs to pass through, while penetrants of
the present invention appear to exploit already-existing passageways, thus facilitating drug delivery -
while avoiding damaging the nasal mucasa.

Also discussed was whether the present claims allow for too many possible lipids and
surfactants to be used in a penetrant of the present invention, as penetrants of the present Examples
were made only from soybean phosphatidylcholine as lipid and either Tween-80 or sodium cholate as
surfactant. Ms. Neymeyer-Tynkov pointed out that other aspects of the claims help to further define
penetrants of the present invention, and that those skilled in the art will know how to make penetrants
in viaw of the claims and information provided in the application. Also, Ms. Naymayer-Tynkov pointed
out page 20 of the May 10, 2009 Amendment, which notes that some penetrants of the present
invention used phosphatidylglycerol in conjunction with soybean phosphatidylcholine, and used 50%
ionized cholic acid as surfactant. Also, Ms. Neymeyer-Tynkov pointed out that the Amendment page 20
notes that the present application expressly incorporates by reference several documents to describe
formulations of penetrants of the present invention, and that those formulations refer to several other
lipids and surfactants that may be used to make penetrants, including for instance dipalmitoyltartric acid
ester and phosphatidylethanolamine-N-fluorescein as lipids, and oleic acid and sodium lauryl sulfate as

surfactants.

Examiner Hissong mentioned it would be useful to see how other US Examiners have handled
other applications regarding penetrants of the present claims. Applicant’s representative advised the
Examiner that USPTO prosecution of Application No. 09/890,335, identified at page 1 of the present
application, is on-going before Examiner Gangle. Also, Mrs. Neymeyer-Tynkov noted that the US
proseculion history uf US counter pails of PCT applicalions mentivned al page 13 ol the application as
filed may also be useful to the Examiner.

Ms. Neymeyer-Tynkov also noted that the file history of the present invention included several
in-depth discussions of the role of didecanoylphosphatidylcholine (DDPC) as a lipid of the present
invention. The discussion began with a rejection under 35 U.S.C, 103(a), which included an analysis by
the Examiner where DDPC used in Drejer et al, {Diabetic Medicine 9:335-340 (1992)) was likened to a
lipld of the present Invention. In overcoming the rejection, Applicant advised that DDPC was not useful

as a lipid of the present invention; thereafter, several discussions of the role of DDPC in the present
invention arose in response to related rejections made under 35 USC 112. Ms. Neymeyer-Tynkov

pointed out that all rejections relating to DDPC as a lipid have been overcome. However, she wished to
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note on record that PCT/EP96/04526, incorporated by reference at page 13 of the application and
equivalent to and published as US Publication No. 2002/0048596, Examples 5-6, describe the
preparation of carriers with SPC and DDPC where, in the context of the present claims, SPC is a lipid and
DDPC is a surfactant. Ms. Neymeyer-Tynkov noted that previous discussion of DDPC in the file history of
this application is presumed to be in the context of DDPC as a lipid of the present claims, and not a
surfactant. Also, Mrs. Neymeyer-Tynkov noted that Examples § € may support Applicant’s previous
mention that DDPC is not useful as a lipid in the present invention.

Remarks/Arguments relating to the present Amendment

No new matter is believed to be added by this Amendment.

Regarding amendments to the specification

The amendment to the chemical structure occurring in the paragraph spanning page 26 line 23
1o page 27 line 17 is to correct a typographical error occurring within the phosphate group of the
pictured chemical structure. Specifically, an oxygen atom is included with the phosphate group pictured
as bound to group Rs, 50 that “P-Rz” is now “P-0-R;"”, Support for this amendment is provided in the
attached Appendix. While one skilled in the art may presume the presence of the oxygen atom in the
structure as currently presented (see for Instance a simliar representation and typographical error In
Mathew-van Holde's Biochemistry p. 303; Appendix), as Applicant is aware of the typographical error,
Applicant corrects the error herein. This corraction is also supportad for instance by the disclosure at
pages 26-27 that the structure relates to the class of phospholipids having the formula defined therein.
All phospholipids include the inserted oxygen: see for instance the Appendix included herein.

Regarding amendments to the claims

Claims 54 and 100 are amended to refer to “aqueous” liquid medium. Support for the
amendment is available throughout the application, and for instance at page 12 lines 30-31 of the
application as filed. Applicant notes that this amendment further limits the relationship between the
less soluble and more soluble substances identified in claims 54 and 100, so that the solubility difference

between the two substances is in terrns of each substance’s solubility in aqueous liquid medium.

Claim 76 is amended to refer to the solvent of claim 54, so that the supporting medium of claim
76 correctly refers to the medium supporting carriers of the present invention. Suppaort for this
amendrment may be found for instance at page 29 line 17 to page 30 line 4 of the application as filed.
Claim 99 is amended in keeping with US antecedent basis practice. Claim 110 is amended to correct the
chamieal structure thereln; suppart for this correction may be found as discussed above regarding the

correction to the specification, and in the Appendix.

Other Remarks/Arguments

The Supplemental IDS Included with the present Amendment includes infurmatiun relaling w
the prosecution of other applications that may relate to aspects of tha present invention such as
penetrant technolagy. Substantive Office Actions issued in US Applin. No. 09/890,338, in US
counterparts to the PCT applications identified at page 13, and other applications are included with the

Page 11 of 12

PAGE 11125 * RCYD AT 7/13/2008 7:13:31 PM [Eastern Daylight Time} * SVR:USPTO-EFXRF-5/0 * DNIS:2738300* CSID:3127823248 * DURATION (mm-55).08-28



©7/13/2889 ©06:02 3127823288 ZALUTSKY AND PINSKI PAGE 12/25

Appin. No. 09/890,371
Supplemental Amendment dated July 13, 2009

IDS filed in this application on July 12, 2009. Several Office Actions including rejections based on prior
art or state ot the art documents are pointed out in the IDS for the Examiner’s convenience.

L )

Applicant respectfully submits that the present Amandment places the present application in
better candition for allowance, and respectfully requests that the Examiner allow the application
proceed to grant. In the event that the Examiner has any questions or concerns that the Examiner
believes may be discussed by telephone, the Examiner is invited to contact the below-signed
representative as indicated below.

Respect

L submitt:

July 13, 2009

alerie Neymeyer-Tynkov
Reg. No. 46,956
Neymeyer-Tynkov LLC

20 N, Clark St. Suite 600
Chicago, IL 60602

Phone: 312/965-1969

s
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Appendix

Holum, Elements of General and Biological Chemistry: John Wiley & Souns, USA (1987) — pages 324, 325,

Stryer, Biochemistry: W.H. Freeman and Company, S5an Francisco, California (1981) — pages 208, 209.

Mathews and van Holde, Biochemistry: The Benjamin/Cummings Publishing Company, Redwood City,
California {1990) — pageas 303, 304.
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i 324 CHAPTER 15 UPIDS

jolned by a phosphate ester link to a small alcohol molecule. When this link is absent, the
material i3 called phosphatidic acid.

: o}
i 3 Il
¢ :- ? Fatty acyl unit CH,—O0—C—R T;';—l Fatty acyl unit
b v 7 v
i : Lu : Fatty acyl unit CH—Q—C—FR’ : Fatty acyl unit
Bl
r i '
B L, o o
4 Bt | Phosphate CHz—O*“THOH L_'_.——I Phosphate | Alcohol |
ii' OH
‘3 ¥ Corponents of Phosphatidie Components of
!‘% ” phosphatidic auid acid rhosphaglyrontdes
i .
-4 Cophalin is from the Greak. The three princival phosphoglycerides are esters that are formed between phosphatidic
kephale, head. Cephalln is found acld and either choline, ethanolamine, or serine fo glve, respectively, phosphatidylcholine
in brain tissue. {lecithin), 2, phosphatidylethanolamine {cephalin), 3, and phosphatidylserine, 4.

.
HOCH,CH,NICH);  HOCH,CH;NH,  HOCH,CHCO;~

NH.*
Choline Ethanolamine Serine
(= cation}

As the structures of 2, 3, and 4 show, one part of each phosphoglyceride molecule §s very
palar because it carries full electrical charges. The remainder is nonpolar and hydrocarbon
like. These characteristics have important implications in underatanding how phiosphogtycer-
ides are used to make cell membranes (Saction 15.5).

i i i
CHg_O_C‘_R CHZ—"O'—C_'R Cl Iz— O C 'R
o) 0
1 i : I o,
CH—O0—-C—R’ CH—0—C—R’ CH—O0—C—R
L3 L8 i
1'-
CHZ_O—T—OCHQCHQN(CHQQ CHQ_O—T_OCHQCHZNHQ* CHZ—O_T-—OCHZ?HCOE—
o 0" o NH,*
2 3 q
Phosphatidylcholine Phosphatidyiethanslamine Phosphatidylserine
(leeithin) [¢ephatin}
When pure, lacithin ic a clear, waxy alid that 1s very hygroscopic. In air, it is quickly
Lecithin is from tha Greek lekitos, attacked by oxygen, which makes it turn brown in 2 few minutes. Lecithin is a poweriul
egg yok—a rich source of this emulstfying agent for triacylalycerols, and this is why egg yolks, which contain it, are used to
phospholipid. make the emulsions found n muyomaise, e cream, custards, and coke dough.
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184 PHOSPHOLPIDS 325

Plasmalogens. The plasmalogensmake up another family of glycerolbased phespho-
fipids, and they occur widely in the membranes of nerve cells and muscle cells. They differ
from the other phosphoglycerides by the presence of an unsaturated ether group instead of an
acyl group at one end of the glycerol unit.

Ether
ar Oﬂ}?ﬂ

| Fatty alcohol unit | CHy=e O==CH==CH~R

G|

L

v |

: CH—0—C—R"
r 0]

o]

1

I “
-] Phosphate | Alcohol | CHz—O—lT—-OCHQCHg—-N(CH:Ja
4
o or —NH,
Components of plsmalogens Plasmalogens

Sphingolipids. The two types of sphingosinerbased lipids or sphingolipidsate the sphin-
gomyelins and the cerebrosides, and they are also important constituents of cell membranes.
The.sphingomyelins are phosphate diesters involving sphingosine. Their acyl units occur as
aeylamido parts, and they come from unusual fatty acids that are not found in neutral fats.

The cerebrosides are not actually phospholipids. Instead they are glycolipids,lipids
with a sugar (i.e., glycose) unit and not a phosphate ester system. The sugar unit is usually that
of pgalactose, or pglucose, or amino derivatives of these.

ClH, ‘IZHa
{(lez)m (‘I:Hz]lz
//CH /CH
d H?/
CHOH CHOH
o) o
° I I OH
s [— Fatty acylomido unit | CHNHCR CHNHCR té-[ ICH
X e aseameeenn
| OH
n I + / OH \\
e Phosphate-alcohol CH,OPOCH,CH,NICHa), CHZO""'K HOH,C
or | 2 I
alycoside o~ o] ol
"__ H
é;, Components of sphingolipids Sphingomyeling Cerebrosides
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CONFORMATION AND DYNAMICS
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IC‘;HQOH
i
2!
HO=—"C —==H ?HzOH
HO—C-aH
i
3CH,0P0,2- CH,OP0,>-
A B

Figure 10-4

Absolute configuration of the glycerol 3-phosphate moiety of membrane lipids:
(A) B and OH, attached to C-2, arc in front of the plauc of the page,
whereas C-1 and C-3 arc behind it; (B) Fischer represcatation of this struc-
ture. In a Fischer projection, herizontal bonds depote bonds in front, whereas
vertical bonds denote bands Lehind the planc of the page.

Iu plwsphoglyeerides, the hydrosxyl groups at C.1 and (-2 of
glycerol are csterificd to the carboxyl groups of two fatty acid
chains. The C-3 hydroxyl group of the glycerol backbone is esteri-
fied to phosphoric acid. The resulting compound, called phosphati-
date (ot diacylglycerol-3-phosphate), is the simplest phosphoglycer-
ide. Only small amounts of phosphatidatc are present in
merabrancs. However, it is a key intermediate in the biosynthesis of
the other phosphaglycerides.

The major phosphoglycerides are derivatives of phosphatidate.
The phosphatc group of phosphatidate becomes esterified to the
hydroxyl group of one of scveral alcohols. The commun alvohol
moietics of phosphoglycerides are serine, cthanolamine, choline,
glyverol, and inositol.

H OH
H QH
H H
. T OH H
HO—CH,—CH,—N{(CHj), HO—CHZ-—?—CHZ OH H H
OH M QH
Cholinu . Gtyraral Inosito!

Now let us link some of these components to form phosphatidyl
choline, a phosphoglyeeride found in most membranes of higher

organisms.

0
M. G (T ) o -6 —O0—CHy
H.Con CH G, b€l iCH 3p- ©—O0—C—H
; TR M 0 CH
Q I 2
H,C—0— P—0 —CHy ~CH;—N—CH,
- TH,

A phosphatidyl choline
(1-Pa!mitoyl-z-olooyI-phosphatidyl choline)
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The structural formulas of the other principal phosphoglycer-
ides—namely, phosphatidyl ethanolamine, phosphatidyl serine,
phosphatidyl inositol, and diphosphatidyl glycerol-—are given in
Figure 10-5.

I I
R-C"—O“CHz R—C-~0—CH,

— '—0—'H 0 H —ﬁ—O—lH ﬁ’
H,C-—O—-LO-—-CH,—(I:—NH; 0

COoOo~ o
Phosph'l!idyl $OFinG

K
R—C—0—CH,
R—C—0—CH
il +
O H,C—0—F—0—CH,—CH,—N(CH),

0—»
Phosphatidyl choline

. 0 . ‘I:I)
I‘ l'\‘--"(l.[‘,——O—CHz H,C—0—(C—R
' R—C—O—CH O HE—0—C—R'
‘I) Hzé—o—g-—O«-CH,—-(‘:—-CH,—-—O—-T—O—(!H: O
- H o_
Diphosphatidy! glycarol

stz tvn

Sphingomyelin is the only phaspholipid in membranes that is not.
derived from glycerol. Instecad, the backbone in sphingomyelin is
sphingosine, an amino alcohol that contains a long, unsaturated hy-
drocarbon chain. In sphingomyeclin, thc amino group of the sphin-
gosine backbone is linked to a fatty acid by an amide bond. In
addition, the primary hydroxyl group of sphingosine is eaterified to
phosphoryl choline. As will be shown shortly, the conformation of
sphingoemyclin resembles that of phosphatidyl choline.

32 o BT STREL CATE B  S AL Tt e

3 . Phnaphnr cholinn
unit Ry unit

Sphingomyelin
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H2C—0—T—O—CH2-—CH2~—-NH3*

Phouphatidyl inasitol

Figure 10-5
Formulas of some phosphoglycerides.

H H
H,c—(cnz),,—é=5—$—+—cu,ou

HNH,*
Sphinygusine
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BIOCHEMISTRY

Christopher K. Mathews

Oregon State Usnidversity

K. E. van Holde

Oregon State Uiniversity

lustration concepts by Audre W. Newman
with art contributions from Irving Geis
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bluc). The protein binds to DNA and regulates expression of
she rp penes that control tryptophan hiosynthesis. Crystal
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Richardson.
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The Lipid Canstitnents of Biological Membranes

The Lipid Constituents
of Biological Membranes

All biological membranes contain lipids as major constituents, The mole-
cules that play the dominant roles in membranc formation all_have highty
olar head groups and, in most cases, furo hvdrocarbon tails. There is a
“molecular sense to this: If a large head group is artached to a single hydro-
carbon chain, the molecule is wedge shaped and will tend to_form spherical
micelles (Figure 9.52)."A dguble tail vields a roughly eylindrical molzcule.
which can casily pack in parallel to form extended sheets of membrancs. As
indicated in Figure 9.5b, such .mcmb.rane&.wi_].',@yﬂs,}'ith the hydro-
philic head groups facing ourward into the aqueous regions on either side. A
-nomber of casses of membrane-forming lipids share this type of structure;
they diffee principally in the nature of the bead group. We shall describe a

few examples of each.

Glycerophospholipids

Glycerophospholipids (also called phosphoglycerides) are the major class of
naturally occurring phospholipids, lipids with phosphate-conraining head
groups. ‘These compounds make up a significant fraction of the membrane
lipids throughout the bacterial, plant, and animal kingdoms. All can be
eonsidered ta he derivatives of glycerol-3-phosphate. Carbon 2 in glycerol-
3-phosphate is a chiral center, and the naturally occurring glycerophos-
‘pholipids are derivatives of the 1 enantiomer, The general structure of this
goup of compotnds i 2.6. In panel (a) is depicted the
stereochemical configuration. Panel (b) shows the molecule in the manner
‘we will gencrally use to represent membrane lipids, with che bydrophobic
tails drawn to the right and the hydrophilic head group to the left. Usually,
Ry and R, are acyl side chains derived from the fatty acids; often one is
saturated, the other uusaturated. The R; group varies greatly, and it is thus
that confers the greatest variation in propertics among che glycerophos-
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Figure 9.5

How molccular shape of lipids determines
the structures they form. (a) The single
tai] of a fatty acid makes the molecule
wedge-shaped, favoring micelle formation.
(b) The multiple tarls on membrane-
forming lipids make the molecules morc
cylindncal, so that planar bilayer sheews
wun be formed.
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Figure 9.6

Glywerophospholipfd steucture, () Stereo-
chemical view of L-cnantiomer, (b) A
canventional visualization.
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(a) Phosphatidic acid
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(b) Phosphatidylethanoiamine
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(e} Phosphatidylinositol

Examples of common glyeerophospholipids. The hvdrophebic R groups are indi-

cated in yellow, the glyreryl moiary in hlack. a

nd the very hydrophilic head

groups in bluc, Al may he considered derivatives of phospharidic acid (a).
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